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It is well known that the phase velocity of light propagating in a transverse mag- 
netic field is modified from its vacuum value [1,2]. To lowest order in a one finds (in 
SI units) 
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If the polarization (E — vector) of the 
incident light is in the plane 
defined by the wave vector k 
and the field B 
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Attempts to measure this effect have been centered on the ellipticity induced on 
linearly polarized light incident at 45° to the field direction (and 9b = 90°) [3,4,5]. 
In a recent paper Boer and van Holten [6] propose a direct measurement of the 
phase velocity using the large gravitational interferometers, such as LIGO [7]. In 
their scheme one needs to modulate the magnetic field which forces the signal to low 
frequencies where the noise is excessive (seismic noise). 

On the other had a detector such as PVLAS [5] could be used to make this 
measurement as discussed below. The magnetic field is kept constant (contrary to the 
usual rotating configuration employed in PVLAS) but instead the linear polarization 
is rotated at a frequency fn < l/(2nr s ), where r 3 is the storage time in the cavity. As 
the polarization changes from || to _L the phase velocity changes according to eq.(2) 



If the polarization is perpendicular 
to that plane 

Is the angle between k and B 




from a = 4 to a = 7. To maintain the cavity on resonance the servo system will have 
to provide a correction signal at 2/r. This signal may be detectable above the noise 
if long integration times are used. 

To estimate the signal we use the PVLAS parameters [5] 
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to find 

A(v/c) = 2 x 1(T 22 

A£/£ = 4 x KT 17 m 

A0 = 4irA£F/\ ~ 1(T 9 

t s = F£/nc ~ 2 x 10" 4 s 

The resulting phase shift is indeed small but comparable to the ellipticities that 
PVLAS can measure. However here the polarizastion can be rotated at ;> 1 kHz 
and if this is done by an E/O device there is no mechanical noise at Jr. Finally, 
PVLAS has the advantage of being currently operational. We realize that rotating 
the polarization poses problems for the Pound-Drever [8] scheme of locking the NPRO 
laser onto the cavity, but hope that these can be overcome. 
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